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[0 0 4 3] 

HI 1 <7M w?-* (INVI) OMO Sh7 W7s9 (MN 101) . fH 2 tf>>f 
(INV2) ©MOSh7>^^ (MP 10 2) OBHfij&*1&< 

[0 0 4 4] 
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0>f>/<-^ (INV1) <DA?j1%j (IN) tCW^W^M^tL, BUfSHl<7) 

sagfciftfaffsioffijft (ri) ^«^Fic»Mi^^7f (mp 

10 4) £^rl-£ 0 (inv l) <DXtim (IN) t;-e<7)A;fr 

)®^^$tL7tm3(7)-r (inv oi) t, m2<Dm% (R2) o«j 
^^2com^ (gnd) mizmmztim3<D-( v^-? (invod 

CWSB 5 lI$ti/:l2(0X^yf (MN10 4) *^-fZ>o 
[0 0 4 5] 

^H^{±, BUOHJ&^^Kfc^T, El 4 ^ H 1 OStrL (R 1 ) 

aHfe*fcHl<&«» (VDD) KCti^^MOS^t^'y^ (MP 2 0 3) 
fc, |1« (Rl) 2<^Szl (GND) WHSMS^fifcMOS* 

(MN 2 0 3) t, f 20St/L (R2) (VDD) 
^(:lI?W;M0S^t^y^ (MP 2 0 4) %2<DW% (R2) <7)1« 
fcf (GND) F4t:ti$tL/:M0S^rt^y^ (MN 2 0 4) fc, £ 

Hx./w«^fc LtUv\ j&v^Sfl&ftfcJ: 01*.**^ fc^T^iS^KttL 

[0 0 4 6] 

"t&fc, HI com?l^H 1 ?M ( I NV 1 ) Oi&miSB 1 (PMO Sf7 

>W^MP10lov-7) fcOHItcefil$^ 'J-byfiOlDMSt (CS 

) tfmi<nmmM<7)t&*>-f2>m3<Dxjy?- (MP207) -He*, H2co 

>f>/*-* (INVl) om^3jgi:H2omag (GND) fMflHi 

t (cs) &m 2 mmmmv) t §*>i-&iMo;*>f -;f (MN207) sr^ix. 

, i2©^f^-^ (INVl) Wl&m^T- (NMOS h^VvX^MN 1 0 2 
cov-x) tH2coSM (GND) WfcgMBSfi, flfijfpff-^ (CS) lOi 
afficot § 5j->1-^>H5^>X^ y f" (MN 2 0 8) SrHx-TV^o 
[0 0 4 7] 
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n<7)ffi (ri) , (R2) ) ti, mm±<Dfci$kmjL^ 

[0 0 4 8] 

0) #t^^^^S^im^t^v^mi±^#I±SEE (VB00ST) tit 

a# u ^ 7 - Kj»* mis^ma-eigKii-^ 7 - k^iekjuij^ (h 6 ^ 

1 3) Zm*., MIRZntz^y HI (@6<7)1 6) ^«iJ>S^it5{i#JjmJ±{±lly 
l£*^mffi (VDD) tZti&o 
[0 0 4 9] 

-<7)^i&<7)^^j3V>T, -fe>*T>7° (16(7)14) f±, il^$tL7^lf-7 h 

iU^h § J: r, ^fiv^ ^MISNff B 1»^ft (13 1 1 #bs) *^-f& 0 
[0 0 5 0] 

*#PJ!^#^f filing ^ *£>*f £ L^-^O^K^T, MlSSi®^ 
[0 0 5 1 ] 

#3£^0#^^f fifing <eo$fS Lv»— !U603&1^*3V>T, Xf 
®aaiaIKHBO«ai*ffiVDDtt1g:*ffi'fk$^, -fe;i^7g& Ot'JWW) 
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^Tm^mszti&mmn^nms. (#i±mj±vBoosT) \±mwMi±.^m?-L% 
^~7zm&-hm®2tiz )0 %L§&w<7)¥-mmmmwi±, f^Hw-»ff^ 

[0 0 5 2] 

l l) tc«toT^$*L4^lc«t 19, m&z-y zS&ifl&feZii&Mfcfe-Z-KZ 

JEfSiEiiElfr L W!«Ut-^*>a®i$|intt, ft*iBmEEe>fc § fcJfc^T 

[0 0 5 3] 

-<7>^M^0SK£i^-C, #JE«EE (VB00ST) l±««*ffiHl8t# L 

EVref &0& (3 0) fc, 3£*gSEE^ th77 $ *L&#J±mJ±£5M± 

Lfc#ffimffi*Jfc«rt&Jfc«IIIi& (4 1) itm®& (4 1) Ojfc|fcg**£ 

>7£^mL#JE£fT?#JE[!fi& (4 0) ^iitv^o #j±m/± (VB00ST 
[0 0 5 4] 

zmmns. (vdd) Tvmzn. mmmmm^h^^v^^ru^izw^^ti 
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msztizmmms. (vdd) zv%j±®& (mi 4050) -?i$ffiLfci$ffi*aR 

— 5e*ffi«rtt*&-^*#ffilitt (EI H<7)40) *fltx.TV^ 0 ^n^7W 
(-t;vnrg|52 0) f±, 4 £ *#f£'lt^S^^^tL^m^mi±^PfEllIjf& (Bl 
4 (7) 5 0 ) -CI^JE Lfcfc EES^mEE-Cigfi) $ ti& 0 
[0 0 5 5] 

/<-^Offi*3»H«^L (BlORl, R2) £>-3»£g^U iiufE&#LC9«£ 
MOS^t^y^ (HIKDMP 103, MN 10 3) ^^Ltll (VDD, G 
ND) K®«Lfclli&fl*j£*::*3V>-t\ 

(a) r^-^A5tJli:, XtJM=F «t 0 & L < liflrS<ZM * <^m# 

: transient signal) lW^f'^t 

(b) Bufias#m-^^A^$fL^Hulfi-r >^-*K#j£i-&HufEMO s 

>A'-^OtiJ^if(7)Iii:^v>T, buIEMO S 9 (11WMP103 

, MN10 3) tfKmV&J^ttzm2<DXTV'7*'Str 0 
[0 0 5 6] 

ffiffc-eiES&U ^^'J-biVTV^ (B16CO20) H^#&$tL*#JE«ffit±«iB* 
/^v^fc^^^^-r^/z^Oiffi^lli^ (0 6 01 1) k «£*M-^>S5££* 

±mmm^xn 

[0 0 5 7] 
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ftrfSJflaaillE&^ib^V t^lcM^fi-S^^^^ff^tjSt^fcftoil 
0^ (06 Ol 1) tci -Mf-^S®^ ±IEo1M^?£"C^tv^ aMUUJ&^r*^ 

[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

PlOli, V-X^fiflJ^WMGNDK^Sft, h^PMOS h 9 > 
y^^MPlOl <7)r- h fc^iftaSiit-^ifl N£8M8$*L, KW > 
**PM0 Sf7 >y^^MP 10 1OKU>f > ^TjgtfCR 1 <F>— M 

H®Mt£*LTi^&NMO S f7>y^?MNl 0 1 ^f>^l>CM0SM 1 <?) 

4 I NV 1 Srfgx., &tn>R 1 ^SgtmagVDDK^^^^PMO 

5 h7>y^^MPl 03<fci9&£MO S^t^y^^iitv^ 0 icoPMO 
Sf7>y^^MP10 3l±, V- y^mtjiR 1 OflfciiKgHRSfu V-*fcK 
1/ ^ > |±, i^PMOS >7>y^^ <7)^^- h (Substrate Gate) S^-C 
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U4tiB«ffVDD(:8lil!$ntv>i, 
[0 0 6 1 ] 

2 l£g<7) [!£&,!: LT, V -*7)*m^ V D D KgMfcS ft£ P MO S h7>y^^ 
MP10 2<h, y-7^SIGND(:giSi$*i, h **P MO S h 9 > 9 
MP 1 0 2 <DY- h t^SScMSftT, MOSh7VyX^MP103 h 
fc«StR 1 fcO^SEj^lgMBSfi, Kl^-f >75 ? PMOS h7>^^MP102 
OKU>f>k RMfflfc £ *IT igifc R 2 <0-JBt«« $^NM0S h 9 > 9 
MN 1 0 2 t^t)44CM0SI(Oi2W'f W?-* INV2fc, tSfitR 2 <7Mt& 
ii:liGNDf|i:il^Hf:NMOS h7>y'X^MN 1 03i *)&&MOS 
4ft/<y^*«x.Tv»4 0 I^NMO S f7>yX^MN 1 0 3 fir- h *> ? *£#l 
R 2 0flfejitcefi|$tL % V-XhKl/r/fi, iONMOS f7>y'7x^(7)It 
h (Substrate Gate) WffiT 4> ^7 > K«zRG N D KSMSS tlX v»4 

o 

[0 0 6 2] 

1 com»J^SEHI{^ii, A##^I NtwA*$^M^*A*fc 
1 <?M W*-* I NV 1 -eRistfi^u $ 1 (D4 y^-9 I NV 1 <£>ffi# 
£A7^ £1-£f£2<7M I NV 2-e&3Sm#U A^J^ I NKA#£fr 

sM-^^as^-fr^rafflofli-^^tb^jjS^ouT^^ffi^-rio mi-eta 
intt^A**^ i NtcA^^tL^ff-^^M^f^^m^i-^^, $mi£<7M 

[0 0 6 3] 

^MPlOl, MN 1 0 lfrbteZttSKOJ INVltMO S 

^MPl 03, F7>y^^MP10 2, MN 1 0 2frt>%Z&2<D>( 
I NV 2 tMO S + t^'y^MP 10 4 *»<b4*lHlKtt, El 1 7 K^LfcfllJifcK 

[0 0 6 4] 

MOS + t^y^MP 10 3, MN 1 0 3 li, Ztl<?tl, 4 I NV 1 

fcH|E#2 004-3080663 
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<7)ttit/om^SEEVDD75^^7 y Vmi±GND^<Dm&. 4 I N V 2 

(Dfo1J<D77 y KHHG ND^^lIlliV D D^Wjl^i:^ It, 
f>^>^ (R3£#S0 £££ 0 -T£=b^ I NV 1 (D&tMm^miZ 

10 3?)»«®KJi, ^21, £IEJI>&*5&J££*U -eo#MJi, Ay ^-9 
I NV 1 ^m^i^mj±^£T^L^oT^£ < & MW^MO S*v* 
y^C- V43M4*»^ MOS^ + ^y^W- h MflEV g 3&*Hffi«£E V t (DgSc 

[0 0 6 5] 

, lllffVDD^fbPMOS4t^°y^MP 1 0 3 Oil 1EV t p h £Mx. 
T\ 1-&fr*>, VDD-lVtph I ^ITCT^o T v> < S^oag"C, 
^MOS+t^v^MP 1 0 3 £rlirif C R E1E& (ffititR 1 tMOS + t^y^ 
MP 10 3) ©#£#Otej& t S2'ffcU ^Itt^ioOKo 
[0 0 6 6] 

itzJ y^-9 I NV 2 <D^tim^mi±(oV7 y vn&i^hWSMSr^<o-SL% 
±.-h^mm^a^X, NMO S ^^^'y ^MN 1 0 3 WilSICIi, 

-eosgJMHi, >f i n V 2 om^jf-^-BI±(7)±#tc Ltztf^ 

T^:# < ££ 0 >f I N V 2 com^ff-^-mffi^^^ > KlffiGND^f)f 

=?±.ifiotitii&t^ NMOS^ft^y^MN 1 0 3<7>H«J±V t h n£®x.T 
±/6 s oTU><^<7)^IT% SI^ONMOS + t^y^MN 1 0 3 *-£trC 
R0£& (^R2iMOS*t^y^MNl 0 3) <0H#5&Htf>fln±, B^a£T& 

[0 0 6 7] 

1"«:*3*>, *$&9!tf>#l ^HJ&W^^T, >f I NV 1 (Dmtim^ 

5l*>T *) l&l&li. H 1 9 \z a Lt^ti 9 tw, 5l*>T«9«#<7)ftl50U. PMO 
S^t^y^MP 1 0 3 0$Ml±/h"C*4fci6, -e<7>B#5e$:li/h$ < > B$m& 
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[0 0 6 8] 

El 1 Ki3V>t\ 4 I N V 1 WtB^m-^^JA^T^Bf^il^^ t LX 

, -Y y>*—9 I NV 1 CONMO S h 7>y^^MN 1 0 1 ^> L> — 3ftj&**Si 
VDDH^igc^tL^S^ (PMOS^tA'y^MP 1 0 3) C0« b 
Sg^-) £{J, m«(GNDfll^t>SfiiR 1 Sr^LT, fkW&ffi (-Q) ***«tS*L 
, m^VDD^T-lPJJtctimW (+Q) tf***$*L*o (pmos+^ 
v?MP10 3) c7)— »J±«i8im£EVDD fitf^fill^C 

•r(iB#^-eiam-r^) , m (r- osrF-mjEfcv, nmos 

yX^MN 1 0 1 iZffitiZGffimZ 
+Q=CX (VDD-V) tftt), 
V=R1X I , dQ/dt = I «t >3 > 
R1XC (dV/dt) +V=0 
(/:/:U t=0X\ V=VDD) 
d*j£0S:*>, fft?-0« (PMOS*^'>^MP10 3or-fJ|f) 

V=VDDXexp|-t/ (R1XC) ! 
tflfrtbhti&o z\<omx*\±, 4 I NV 1 (Dlhljffityyy FWMGN 

DWOS^ft (stray capacitor) l±MU£ tLTV^o 
[0 0 6 9] 

>f I N V 2 ©Sl^i^i^i^DWll, s^s^ai^ B# 

[0 0 7 0] 

ttliE#2 004-3 0 8 0663 
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iflE<7)S/ISfiVDD^f)^7> KmEE-^<7)JL*>Tl9 3#Ui3^-C, MOS 

^^^■>^ j n i <dy- vmmt, MMW$Lfrhy?y Kiffii:a«L, mos 

J V 1 <0W:fcte-^«ffiOl£TKLfc:a*oT/h$ < >f * J V 1 <Dtitf) 

it©i*.Ti)tfli, El 1 9 Kb £ LXfrst £ o fc, *«O**0tz-eoNF5feSc 

[0 0 7 1 ] 

*%W(vn i onjfe^jt?f±^ w i n v i otn^f©i^Ti)» 
it-Qib&tztb, m&<r>mi&frh, i nv i wtH^it wi*,t 

»ta#UHtfM I N V 2WPM0 S h 7>"/X^MP 1 0 2 £>KHIV t p 

h fcjgx-SS-CKH-raNFH t A (IH19#BB) fi, il#<7)^^^B#7£^7v§ 
i/^^Jfc-^T, -f-i&o fcfc. ^SO^f W*-* I N V 2 OPMO S h 7>v 
**MP 1 0 2 l±. m^<7)^R 1 tMO S+tA'y^MP 1 0 3 h 
&«£<Z>WEj&*, VDD - I V t h p I J^TtftSt, MOS 
^^A'y^MN10 3^1^Pil!&t-5o INV2WtBMf 

x.4$-ewnraii, ft^0#^» s 7^§v^^hJt^-C. #-5^o -yj> mi 50 

Aij£tf>&£\ ^ y*—* j v 1 (D titling <v v fcfz<nM&<vmj)<vm^.%k 

>f I N V 2 ^1*^1"^ P MO SF5 V^^WHfV t p h ZMz. 

ZtX-omm (HI 9<7)tB#BB) H, KR#£&ri^£^&^fcJfc& 
It, M< ta&o 
[0 0 7 2] 

^fSWH 1 <7)iiWt3v>T, z/j*—9 I N V 1 (^ai^ff-^-OJil^T^r^ 
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[0 0 7 3] 

0 n^if^-f^ MOS^tA'y^MP10 3, MN 1 0 3 ^ifl/^Wtlft 
t:«^L, d*LK«fc*K mi&m(DVij^ZWU-t& X 9 \z Ltv^ 0 M 
OS^r^y^y- MEV g<Z>K*SI±*«MRfiEVDD t 1MEVD 
D©i&TCJ: MO S HE^tSlffi^t §<7)M«]±V 
t £OJfcj&*/h$ < tz *) , MOS^rt^y^fl»t^o 0flx.tfNMOS* 
t^y^oy- ME^3 V t j&*«b 2 V t fc4ofei|#, MO S*^°v?<7)# 

$»J«»#^<?) 1 Ltv^o 
[0 0 7 4] 

[0 0 7 5] 

V 1 CONMO Sf7 >y^^MN 1 0 1 *BHB«JEV t h n^M£< tKSSfLTfc 
*K $10^ I N V 1 ONMO S h 7 yyX^MN 1 0 1 ^TslfitSJIV 

t h P 36*©< (ttttffi I V t h p I j&VhS <) ^$tLTV^ 0 
[0 0 7 6] 

frfrZMj&izx 19, tiSiEVDDOfiTt:MLt, H^y^-^INV 

1 *>A2JHH6*T»f > I20^f I NV 2 <7>A*BH6*±»f 0 , «^ 
IffiVDDWfiTC^LT, XtHm^Oh i g h l/^^i^lA^S^S 
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[0 0 7 7] 

S *^°v* fc, >f >'i-9<DXj3VM&<oMVMz.£ 0, Ell K^LfcjISEIf&li 
, AjjM-%<n 1 owKW^h i g h P^;v^c7)5:*)Ji7& ? i9 S^coSM^FhIct) 

[0 0 7 8] 

$ ^HJfelRJ-Cti, H 1 <7M I N V 1 (DmtJtMO S 

MP 1 0 3 (DV- hS*?-fc<0|l(|fc, 1 £fitx.-C£ 0, f£2?M > 9 <r> 

Hi^jfcMOS^f^y^MN 1 0 3<7)^- hS^-t ^WK&tfcR 2 *i£tv^ 

RC) i:to«t^o 
[0 0 7 9] 

igipiX | 1 - e x p (-t/tr)| 

Sipgx e x p (-t/tr) 

[0 0 8 0] 

f a HSlt^ 0 £*Ui, M;if;fCR[Si&tf>3£^±^&£vMi£^T^€^^ 
)v iznfo-f & 2-D<D*°4 > Y) £ W.$Lx~ffi ^ -emu L fc*Sr-g\ i&Ba* l/2t^ 



t±5|iE#2 004-3080663 
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VDDOfiTCWLt, lg§^W<-^INV10i*>T*)IIKt r, 2|£ 
@<Z)^ I NV2<7)i^±^"^FI t f £$18&LT*3«K litEVDD 

©ftTWLT, a^lin»£i3»tS A^f-^^3L^±^ ^ h &ijm-%<nu.*>± 

[0 0 8 1 ] 

JfcK, i^HifeM^fflv^tL^^fetR 1 , R 2 Hov^TSiMUt*<e ififctR 

1 (Wittf, ^^siE^fflStwflJ^^^LTV^ LDD (Lightly Doped Dr 
ain) OTFW&iftK) d*fflv*t>*LSo 

[0 0 8 2] 

/h$<1-&Kfi, >f >/*-*offi;&*HHi«jR$*L&ffi#t (Ri, R2) £if5Jffi 

« (ri, R2) (Dmmm*. i&mi±it^^zmmms.^mmt, mmmmo 

[0 0 8 3] 

flJj£RaSK»±. TO — co#.BS#^ ? #$tt-Cv^ 0 ^HHj0^2 0^IM^J(i, EI 1 

&o m2zmmir2>t, v'-x&mmvDDizmwizti, kw>** 

KR 1 tMOS^fA'y^MP 1 0 3»y- h K»Se $ *U A^M 

(DfrMm^^&tiirZJ I NV 0 l fc, y-^*»GNDtcfi|jK$*L, K 
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>«R 2 hMOS^t^°v^MN 1 0 3 <DY~ Y tco&m&^&ffi.Zft 
, ^ I N V 0 1 (D&tim-^Z'y- V iU^t-SNMO S f7 >v^*M 

N 1 0 4 £ £f!x.T^£ 0 
[0 0 8 4] 

1 owl/^^'b high ^^WlS:*^^ tli^^TOUT^ibcoai^M 
t^ISLti^±^l,o fit, mUmE.VDD<Di&TKMLX, ATim^?) 

1 ow^W^h i g h l"Ols^<D ±L~lb ±tf 10 lZtiir& > tB^ff-^cO 1 o w lx 
^^t> f> high l^;l/-\(7)5:^_t^i9 $^<9fcM®WfiM£*i&o — ^ 
, miJ$MJ±VDD(Di&:T^ttLX, AtSiM^nh i gh^W^ 1 owl^^;w 
^Ojl^T^^ tB^fff^-^Oh i ghl/^?) 1 owV^i^i^, 

[0 0 8 5] 

&o -fftfr^ XtJiW^&h i ghI/^;M^ 1 owV^;H:i*>TO^ Y 
- Y mtLtf 1 o w 1"<)V btz-otz h7>y^^MP 1 0 4 7} ? 2gil L , 4 * 
INV 10ii®^<. fcfi^K, MOS^t/^y^MP 1 0 3<7)r-hSfi (>f 
y^-^INV2«AM) ^IIIEVDDit^o 
[0 0 8 6] 

$7^ >f>A-^INVl, I NV2coilE/^^^S^-r\ 'J-tf 
iMT, fctff-fcK, IUM?0UT^^7> FmEEGND<h-r^»o A 
vtHf-^h i g h l ow^^;K:i^T« -f W*— * INV0 

1 <£>mf£# ? h i g h l/^^i: & <9 > h7>v7x^MN 1 0 4^fIL, fctJT^^r?- 
OUT££5t«LT^> KmEEGND^';-b-> h1-& 0 
[0 0 8 7] 

tBIE#2 004-3080663 
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[0 0 8 8] 

-*INVK I N V 2 cotli^jS15{i> Zti-tfti* lilEVDD, ^9>K«J± 
GNDUIS:3g$*L-C^i*, 2#ic0/^;l/^^-^C03L*>±^ ? l9 xr^*, 

[0 0 8 9] 

TOP *) X\ t iimSLLti 'J-fe";h 0(&K «t 0 > r/A-nNVU I 

[0 0 9 0] 

01 <^>fll**^i- EI -C^^o IH 4 =£-#HBf* fc, £<Z)fl3©2Sifcflll±, fU<7M> 
I NV 1 09ffi#»K— j|^«$*lfcffi#LR lW«iIj|VDD^f:i 
i^^PMOS^rt^'y^MP 2 0 3 t, Jgj/CR 1 (Dm^t^yy K1IGN 
DMt:gi$^NMOS h7>^^MN2 0 3 t, i2<7)^>A-^ I NV 
2 CO ffi^SK— 3»*«SM5 $ titiim* R 2 <7>fM t ttfti V D D ffl tC^M §^PM 
OS + t^y^MP 2 0 4 t, »tR 2c0^t^7> K«IGNDii:ti$ 
tL7tNM0 S > 7>y^^NM2 0 4 *mz-X^2> 0 
[0 0 9 1 ] 

tk** Ltsi^w^iiiist* tv^ mmm&ftZG-t £ t Kin*., A^ifg # 
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ut, >r i nv i nmtiMi'mmzfr&mjLR i ^nmos 

^ MN 2 0 3,^ W*-* I NV2 0ffi^«tC««$fL*«*ltR 2 tPMOS h 
[0 0 9 21 

fit, #&WO£3 0Hifctfl-CI±, ^>^-^INVl^i^t^NMOS 
h 9 > * MN 2 0 ltPMOS f7>y^?MP2 0 1 »± t KffinBHK 
JE£ $tLTv^ 0 >f w*-* I N V 2 «tSNMO Sf7 > y^^MN 2 0 
2 PMO S F7>y^^MP 2 0 2 ^ t Kl£W«JEfc S*L-CV>& 0 
[0 0 9 3] 

()^v>fti«[:Wlt^ llIEVDD^fTWtlt, S$£R#P*1Jiii* 
[0 0 9 4 ] 

[0 0 9 5] 

B5*#jffi-*-*fc, 'J -b-y MUS&fi, S5ti:ffla>*aiV D D fc» 1 co-T * 
I N V 1 WMO S h 7>yX?MP 2 0 1 <DV-X biz, V-X£ K W > 
tti^ffi^m^ti, f7y-tk^fff (CS~: 1 owyW7 7f Ol 

h KXt}~t%> PMO S h r/y^^MP 2 0 7fc, >f W*-* I V 1 <7>tti 
lift t&lfcR 2 <D-M r ? > K*iRGNDfcK KV>fVi:V-^ 
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^-tLW^^tt, -^y y°-tU9 (CS~) Srr- ht:A*t*NMO S 

b 7>y^^MN 2 0 7 ^, 4 >;*-9 I N V 2 (DMO SF7 V v**MN 2 0 
2t^'7> K*jgGNDfctwKU-f >t V *i-e*tgM£$*'U f-yy-tl/ 
* Mi^R^f-Sr (CS ;IfCS" £R*gLfcM^) 

MOS h7>^^MN2 0 8 t, ^fitv^o f^O-f * INV3, 

[0 0 9 6] 

^:'J-b7 MHJ^o^^o^T^-r^o f 77°-bl/7 hffi^ (CS~) tf ? 

1 owV^i ^ PMO S h 7>y^^MP 2 0 7#^> L, 4 V 9 I 
NVH s liVDDCli$^ NMOSh7>^^MN2 0 8^t>L, -i 
>A-^INV2^11GNDCii^Wo fy^l/^KI^ (CS~) ^ 

1 o wV^H^ high V"0]/lzM&-$-& PMO S h 7>v^^MP 2 0 
7^t7L, -f I NV 1 liligVDD t^^Mt NMOSh7> 

y'7^MN2 0 8^7U <<>^-9 I NV 2 ^ISGND t^jgit ^tL^ 
o :<Ofcl, NMOS^7>y^^MN 2 0 7^yL, >fW<-^INV10 

mtjuy^y kweej: zti& 0 ^ y^-9 inv3H w?-* 1 nv 4 <Dm.i> 

, INV1H I NV 2 OJlftfcra^'J -fey h £;ft& 0 

[0 0 9 7] 

[0 0 9 8] 

te-«M**A;&fcu r-9^tat}t^>m mm&ui 0 1> -b^nrsu ogam 

]£&£l?&< ^t'H^nrffi) 2 0 ^fitv^o -t;W3 7S15 2 0 O7-K^t 
tfy hB^mW'^^') -t^2 0 O^iiTv^o ^^'J^^2 0 0 f± 1 f7 

i ^f+^y^tit $*u h&y- o n:gl$^, v- 

xt KW>tf>— J]tf\£y VWL2 0 2 KgM£$*LfcNMO S h9>^^2 0 3 
£-tr;i/ h t Itfi, h7>v^^ 2 0 3 O K W V-*<*Mfe# 

(i, ii2 0 4«-^i:I^?^ #I2 0 4O«l±, «ajil^-7VCC^ 
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7- KIK7^ ^1 3 KAJlZtiZm^tfTfT-J 7<Db 7 — K 
Hi 5^1Ei:K7^rt^ 0 #JE*EEVB00STi:m«iWEVDDfcO|imffi 
#*A§ -b;W3Tfl5 2 0 * 'J -fc;i/ h 9 > v\x * 2 0 3 tiSiai'fbi" 
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^■ff*EEVB00ST«:*iBmflEO^5ian|K^t*v>5e«JBEi: LTv»iitl±, - 
[0 10 4] 

2 0, 'J7rV>^liS3 0, 7*-* MUJ^4 0 Kit, tllBEVDD^M^ 

ffiV I NTIifflv>tv^v> e 
[0 10 5] 

-e it, m 6 tc^-Tct 9 ^ jmwv&u i o h-b;i/3y§R2 o asMs.<omm 

[0 10 6] 

IElfr1-£^K&, ■fe;i/3TSR2 0<97- K*|2 0 1 *f ? M£2 0 2 
WNMO Sh7>v^^ 2 0 3 Ki5V>T, jgiR £ tifc 7 — Kill 2 0 1 H»JR$*L 

[0 10 7] 

2 0 ?:IEKlLTV^J#^lC^, ^^E'J -tr;V h r/y^^ 2 0 3 Wj^iS-ft^EI S> tt 
& & K, -fe;w h7>v^^ 2 0 3 (Dtii^ii:- Wt$*i^-t^i2 0 4 
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[0 10 8] 

m9 a, ^mxiz&z^m-mmMW^ & tt&#?-i±si±v boost ^m^mffiv 

f£'IS^S<7)»0!J^i3v^-C^, #J±mEEV BOOSTS *ig*JEEVD DOflM&fcfli 
#-£-f— 5e S ft, «»«ffiVDD56*fimffi«>fc «W.WEVDD 

[0 10 9] 

m«*EEVDD**?6K*EEOi: #J±mffi V BOOSTS S^mffiV D DO w*a, 

Ha, iftv>m«WE-c«Kr*-* t # <£ 0 m>s < mwMf±<7)mmnj±m 

lO±Ri:^^T, H-EMEE V BOOST fc Lt, 5ig«EEVDD + Vt (fc/fU 
VtliNMOS h9>v?.X*£>BHlMtJE) flJK** vM±£ftJ^±tiiIffc$ft'tt> 

& o 
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M6 KTFLtznMMfc&^X, u^r KU*£t*3- KUfflR3ftfc7- Kj» 
4 3§^£>fc*J§j2[I18&l 0S.O f -tr^nr^2 0 <DWa$W£V D D jW&WEA: $ ft 
[0 111] 

H7f±, BI6 tw^L^raJWMO^^^^ -7 ? R AM<7) ^ -f ^ >^q»f^*RW 
X^#^0i^-e^tb$^> ATDfW^f^rt?^ :^ATDif, 

ft& 0 m7o^-f < >rmfc£\,*x, Mx-tf**')*)-* ? froffli&frby-FM. 
<D\L*>±tfV) tx^mmi*. cKDTrtxmm (mn&?m) tzti 



ttJiE#2 004-3080663 



#IS 2002-072953 



^-v: 45/ 



[0 1 12] 

1 2 1±, ^<Dm^r $ P it-^ p £iiM@j£& 1 1 -ejiM^-^^m-^ 

- K^(7)5l^±^0, &&m±^ jZ^>T<9 (/^^*B) ^©Jia^tL^o l»i:L 

t, try mii 6 j3K*-m§^M-^**(6-t*-fe>^T>yi 4c7)-®'tt<b^©j 

h ^coSipgW^jilBlJ |± -tr > X T > T 9 1 4Cio T^agmJE V D D i -CiiipS $ ft 
[0 113] 

II 6 <OS^|n]S§ 1 1H, HuffiHl7^M^4<7)^»JO#fiK*ffl^^c^, US 

w^iiiev d d L-cfamn^^m^mji^fflv^j^, i 
i<7>aKi^mti, us v>was*iE -eras t fz®& x *) kmmzn, #eeseei^;v 

[0 114] 

mtt lx&v), mmmmui otmmj±(Dm : mmj±.vDDxmmz 
tix^&ztfrb. its^mwMi±x*m3bir2>m&£t)i>s znTmxmmte, 

m tmwmui o<nmM mm) t *&t>*ttzm&<DWMwm t d n 
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H8 (i> *&W<D-mi&M<O&J£GK.VBO08r(D!k&m&<nm!&i^ffl^& 
ho EI 8 i&m-fZ m6<DV 7 t U>xmffiM&3 0 tLX, 

i±<7)mtK£ h-?\z— <&.(Dmmm±v r e f £m7ji-&^> yy° ■ 'J7? 

V > ^ (band-gap- reference) IUS&3 0 £Hx_T^& 0 K^f-V ? 7° • 'J7 7 
W>X0jE&3 Ofi. ^SEEV reft IT, #!lx.f£V r e f=VBE + KXV 
T (tztzLs K(i^m> V B E ii^M * - 7 h 7 > ^ ^^-^ • x ^ 7 ^ f H 1 
mi±, VT (=kT/q) l±mMJ±r~$>t) , q {im^O^-fimW, kte*^y-7 
>a Ttiiffi*tSET&&) Zmtl-f&o * Lt, K^r> 'J7 7l/ 

>^HIg&3 0^(btB7:^tt^^mmi±V reft, #I±mJ±V BOOST ^5>/±^/l 
R 1 1 t R 1 2-C7>l±L7t:mJ±t*mBEJ:l:^-r^>3>/N 0 ^-^llIjf&4 It. rr y 
^V-9m^A 1 •^^JtfclS^^Stt, 5>JEmffi75 ? ^mmV r e f J: <0 fc/M? 
* £ £ t £ JtKIS*^ Ltv^l^H, f - ^ - v *° > 7 s £ Ttm L #I± £ ft 7 7 
MUI&4 0 ^iitv^o 7*-* MHS&4 OlitillSVDDCfSL^ 
v^imffiV r e f izm-3$nJ±m.E.Z£.$LLX& *) , Z<Dfzft, ititlZti&g. 
EEHJEVBOOSTti, ««mffiVDDOflEiao^i:H^ec#L*v»3e«ffii: £^£0 
[0 116] 

#E1EV BOOSTS, 0 6 O 7 - Kj» >r ^ 1 3 ^igttm^mEE attt 
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[0 119] 

vDD<h<7)M#{i. mi ocomm ( r^j ) ^tf£*it^& 0 mioi: 

[0 12 0] 

mM^mmimL, mi o^mm. ( r^^j ) k^-tz^^, ^m^ttt^ 

[0121] 

mi2(i. *zkmt, itmmt ^x^wmm^t ^v^^s^^v 

[0 12 2] 

^v>-c, jgsgB^a, m^«Ettiiwp^#tt^#t4 (mi i#m) i^-rm 

(me<D 1 1) ^#£2x-ri3i9, - ^ilffll® 1 1 KJ: H^n7g|S2 0 
[0 12 3] 
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* #i±mi±VB00ST^±#L-rio0, -bn/nTSBtSaiHlKaBttfct^a^kL 
, ^7^-t^ffili:iiL> »f^aijK»±*^fc-f * (B12(7)H2) 0 
[0 12 4] 

— m^mJEVDD5&*1£< ft* fc, # J±m/±V BOOST M&< ft *K $<bK, 

Htf^ii, Sv>*«*ffiO»^fcJtlS!LT*L <S< ft* (012OL1) e 
[0 12 5] 

^HW^^SfrfBltWCIi, IIlffVDD^iK^ot^ #i±mJ±VB0 
OSTIi— 5£"C* *aiWEEVDDfc02S«ffil±/h§ < ft4o -fe^ n TgROtUfp 

Hxmmii, fi*JEIH»^)»^J: *) ^Jf^f* (Hl2<7)H2^7f> 
^^ML/c^55-) o -fc;i>37gB£>7*-fe;*l$fflli, Jfctfc08 H 1 o T * -fc * 

[0 12 6] 

*t <bftv\tfct£fl!lH 1 «t *) 7*-fe*l$l«H±g< ftoTv** (HI 2 OH 2) 

o 

[0 12 7] 
[0 12 8] 
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[0 12 9] 

[0 13 0] 
[0131] 

[0 13 2] 

tv^^fv^RAM ( MSRAMJ *S&W&ISifcLfc 

&^<h# s -e£&o 7°n-fe y-^&antin > h n-9«, £ tf> ■=& U £ , SRAM 
*:LTa-9fc*, -e-^ffflftifi, t ^ 7 ^ R AMO U 7 1/ ift^f t: (iM 

y *>.x*fr-9o 7'n-trytl)^^li3> h n- ?frh<?>* •=£ U T ? -k;* <h ± 
^ 7 * R AMfiO 'J71/7yai: o 'J7Vr>a &fft>ti* 
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[0 l 3 3] 

. ;fc#§Wi/^&^J^~Pte£;ft£ ^co-e^v^i t\±m<mX$>& 0 Ell 3ti, ^ 
§|H^<7)il5i|l]J^(7)^5c7)||»!JcOlt^^^-rilI-C*^o 01 3\z£>^X^ Hi i: 
Iff]— O^^iil^— c7)#.Bs^^#^ttTv^ 0 EI l 3 ico^Sfe 
Wi> IWCftl^tL^lIlJIVDD*, I^JEEj® (FW*iB 3f 

5 or*vmLx&j±mMmi±. (ftunmni±) vint^u ms.Ltz 

IIIJIVINT^, ^fVA-^INVl, I N V 2 (DMtt.m<DmMn&.t LX 

^m^-^3L*>±^^ ^.y v<7)aEB^r^^, m^mEEVDD-eiESfj-r^^'&i ^ & 

[0 13 4] 

mult ^m<^^mmmMmm\\(D'mmm<Dm^ 7 k7^-rmx$>^ 0 me 
izTFLtznMMxit, mmmmui o t^)v^ru2 o^m^mJEVDD-eiEi* 

£*LTv^ 0 ZtiKttLX^ *mMWl*. 2ISIM^.^ i^Ml 0 

k n , ^s^i mMw^nmtm 1 ?- k*i.sb#> % m§ £ ti %> mmmi± v d d a*-*- ^ * 

l--^) 5 0-ClTOL*:l*]£Rm?JimJEV I NT«Uv^ 0 #j±€i±VB00S 

T^«t^'j 77 u>^m^3 o. MUji&4 o rt^mfjgmiEv i 

[0 13 5] 

z\<7)mifeM^3o^x, mMmmi i ai±, mi 3tc^t£;fitj&t£tL&#\ $> 
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*v>t±, in 2, si 3, m4^iz7FL?zmj&^&^*rn&m<Dmmmi±z, ram 

mU&V I NTfc t7t:^<7)-eab^o p(±, MMM^U 1 0 A<hS0f|^J&<7) 

«hii^i ia (m^mffitawKtiia i i<7)i#tt^tt^) Kfly&£fu 

1 2 AKAtlZti&o 
[0 13 6] 

-<o^ifc^m±, jsianiMi oai±, ram^mEEv i nt<£ 19 ^i^v^m^ 

[0 13 7] 

ttz, donjfe^-eti, ^#tt*^r-r^a®nij^i 1 A£ram^mi±v 1 n 

T -CIEKi LtSI^H £ «?fimJE V D D <fc 0 £ LTv»*o 
[0 13 8] 

^^HMM-Cfi. tJ^7|2 0 &rt«B*?B*JEEV I NT 
££T% ® M ^ m < b ^ HI o T v ^ 0 
[0 13 9] 

[0 14 0] 

mmoygjz&nM $ ft* $ ft* seuji® t ur m^ffi^c^tt^ 

[0141] 
[»W^»*] 
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[0 14 2] 

? 7^t>t>t-6M0S+f^i/^Srix., - *M * <7>ffi;frg|5£ U -fc v hi" 

[0 14 3] 

[0 14 4] 

[0 14 5] 

[0 14 6] 
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[0 14 7] 
[HI] 

<£>s3£ 0 e& <7) — ni&fli (?)mj& z Tp-f m -c * £ 0 

[02] 

a® 0 k m 2 <d n»u m $l * mir m -c & * 0 

[EI 3] 
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[0 4] 
[EI 5] 
[EI 6] 
[EI 7 1 

[EI 8] 
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